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Abstract of JR6029853 
PURPOSE:To reduce the load of an LPF and 
enable the elimination of the LPF by forming an 
output waveform into a smooth analog one and 
obtaining an analog output waveform in which 
high frequency components are not superposed. 
CONSTITUTION :Analog voltage Va'from a D/A 
conversion circuit DAC 1 is inputted in the 
negative electrode input side of an arithmetic 
amplifier circuit OP 1 via a resistance R1. Analog 
voltage Vb from a DAC 2 is inputted in the 
positive electrode input side of the circuit OP 1 
via a resistance R3 and output voltage Vd is 
generated. On the connection point of a 
resistance R6 and a capacitor C, or the output 
side of the D/A converter, voltage Vc is 
generated. The output voltage Vc is the one that 
the difference of the voltage Vd and the Vc 
before one sampling is integrated by a resistance 
R6 and the capacitor C. This makes an efficient 
integration possible by a small CR time constant, 
an extremely smooth analog waveform can be 
reproduced because digital noise is difficult to 
generate in the integrating part and the LPF of 
the rear stage can be completely eliminated. 
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ttE$ 1 7^n^tfi;k&&tf&fiE£ 2 7^-o^m^iI^ ttERWJ*fl@K<0ffi;fcffll£«i&ffl<::&4 ffiffitSB 1 u 

-€-tl^n^ 1 7^n^AaffiRtf*2 7^n^A;friifc ^S^^&aa^JSfcfcttaEb, 

l, ks i 7^-d 9xto&bw&2 y-yu trxijmto m&m#m^®&<Dm%<t>x*mtmm%izm 5 

a»-r-&«»«tna«««>ffl*«*Mfi* 2 7±a ^ »s3«^ish»©*4 «ata 1 3 >T>vt<D$WL&t 

AAatCtoK-rstoKWfc^&fc DK«»«©ffl*«^ SB 2 ffiiat^ 2 3 >x>tt t ©»!8&fi«(C/^ 7 7 L»I*S 
7^Dym*fil < !:LTtti*$'fr«»i(t*«iaiaK*^. 6 gta^ b/^ilM^^L Trj:^ C >: 

7^^^t$r#mi:'r^^> 7 ^^/7^P^^Sg. £T*«3M&3!lH]tt. 

[^^23 8ai3H^l©2fi5r^;U/7^ay [if ££6} NffiS <N« 2 cofRS«LlBg, f o| 

5 f ^;w*^©ftif>^»j>^ic»iE:r5ffl*7 s i?^ m\ rjmlsiisiki;:. 7y^im^:^Lfc7fi:r 

IftlalR^. . #fc*«&bfc7*a*ffl£A*3U 

«Effi*v ! v^Jl«&l1^>yy>yffiffl«:»a3iS1|- -20 S2, »3, • • • JgNRSS&Jilill&fc. 1 /NT. 

Sgj£lHl?&2:, K»3ill»«)7 s ^^;Ht*7±D^<lfc 2/N. - ■ ■ <N-1) /N -*>7'J > 

*«-r-5»25 s ^Jl'/7±ai^6*@»A^. fc* fc^tjl^$^^^x^^^m^{c^L/c7^G;/(l 

Ct€#m^-r^7 f ^^/7^-U^^gg. cfcl/N+K 2/N+K • • • (N-l) /N 

U*&93] gtrfB^^102{15 r ^^JU/7^n^ + 1 V>7i)>#mWl£Vm^V1tm&TV9 frfc 

**IhI»^ ^K»*b&7^D^i«:A*U 

x^Jl^a^ftlfvyyvyjfttC^lKi-Sffl^T^^ ME»K ^2, » 3, • • • £K?1t£jBUII<>tK<?> 

^C<h^m<h'rSx> ; ^>lV/7^Dy^^ B CO 0 0 1] 

•Er^^^afl:^^ *OHt>^U>^J5Wtf [0 0 0 2] 

SfW««®»Sa)ffi*©A/J©fcajKL, IMS I*. x^^m^&^&B<0&tt>7'; >y.£<7)Hl 

iJER»iS«l3B&a>-^©A»fi9ti»l«»*i!SI5IK© ^fy^W^^lf-rawfy^/k/rta^^ 

ffla«£«B3SttT»«U fUftl::^T7:rci?{I <7^cm&t£) izgtfcb. 
»E*l|C»IBIaIKa)as*«i:«*ratm4fifiii:«lii 40 u^tP^l^KPF (d-a* v mi CiiS L- T 

>x>1tt>6fc*EMHlK£ttttb, &m&&ft : &:1b*2it2>mi$.Z£'jT^Z. 

MER»*«IS^W«*OA*«t«Wil]lcm5»tt* [0 0 0 33 -r b~t. *-rt+t>y<) > y^n&'mzm 

MEiRWiiwisnawfl&^oA/jffiiaK Ay 770^ [ 0 0 0 4 ) 

««ff»3i!Hi». ;p/7toy«*sm aiaftjBatgi3 (a) 

x^^e^lC»lfi:bfc*17±oirA*^lfi«i* V<<)V9) tt#3FF' i J>rC&D. LPFaOTItt 
ftbTR^6®»©— #(0A;bM;:««U 50 ©Wt, SMP3IP-1«)*fiA-^(Z«tO. e£J;<Z>?K£-H> 
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[0 0 0 5] ±EraiBj£*#ftU LPF 

[0 00 6] 

[0 0 0 7] (A) . ^l:«to5-0rx^Jl'/7 

l-9->^y>yK«l>£»ilS$l3:&SB2 7 

XftlalBJ:, ^f2^17^D^m^fitSO : l5^2 7^- 
aytB*«&«i*n» 1 7±D^A^MRtX^2 7^- 
□ ^A7J©i:U fltai7^-o^A*ffl ) fcttSS2 7^-D 

m 2 7^- d ^A^ti:w-r 6 & o 

«©ffl*«fi7^Dyffl*fitUr£b*$1i-5ill»fflS 20 

[0 0 0 8] (B) , £fc. *S8ElC«t>*ffi©r>^ 
;io/7*D^«»»fct ffiE (A) 0 2lTy^V7 

»JKt-*«Ax^^^fi&7^D^aiA«fc*fft-r*IS 
lri?*)V/71ru#f&m»£.* MEtfi7Jxx^;WI 

&®B<95^^te£7^n^Mli£&^*£ 2 

[0 0 0 9] (C) . £fc. *ajiaic«t>S«l©x5?^ 30 
;V/7:foy£&§gte. ffiE (A) 02«r-^^/7 

#«rrstfi*x^^^«&7±nirfli*tt(:««'r57 r 

vzh/ri-uvmm'&t. &7-ru7m*iv>-? 

[0 0 10] (D) . *«««Cffit)-5*»«ai2l 
BtJ*> xv^^m^lC^Urc^l7^-P^A^€:m] 

a«*ALxjsw*i«ai5iK©-*oA^ffl»cttjRL, mr 

*»«lsI»©«*<Z)A*«l(C««L. HiTE9t«ii4i(ElB 

aat»i3>7 s >if^ i &ft4ia^ji2is»&aseu gas 

SR»iS«SlHlB©tt*©A*fflt»i(!!lSJlcSg 5 
U WlBia^ia»ro»4fiftt»i n>x>^^co^33S 
iStfflffijR»»ffilsl»©<ia^(0AAfl!IHlC/Xy7 7laI» 
h% 6 & &3fi£J®fc£»«LTfc* H £ £»a 
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too i i J (F.) , *§£Wiz%i->z>m<n&fim 

»lKtt^LT«ff*«Iaia©-^cOA^WIC«IS 

u mexswwmic&jku *oiit>^u>y« 

JB*: tt»@§ $ tffcSB 27tD VX* ^2m.Vitm2n 
>5 r >***UTME«»«BlsI»©«*OA*«(cl* 
ttU 8W2«»*«@B©-#OA*«i:mEK»*« 
®tt©ffl*«££»3»RTttttU ffiE!RSJra(sI8& 

jg 1 3>x>1r<!:C0&&&£m2}&M<^2 3>t>-»J 
^ ® ttttAM tC / 1 *y 7 7 SB £ A 6 ffiffi ^ 6 5 ifi « 

[0 0 12] (F) , *^i:^«»ttOfy$' 
^/7^a^SE«IBtt. Ni (NtJ2&±<0!Sft> <7)& 

■fcfcmlEx v * JUg*? K#JS U)t 7 i- u yn &A tj I . 
fg2, 1&3. • • • ^NfS»«l«I51BC. 1/N. 
2/N, (N-D/N tt>7" : J>^^ 

£ tt5BJS 5 itfc WEr x * ;Hi ^ t: L Tz. 7 1 c y © 
fcl/N+1. 2/N+l, • - ■ (N-l) /N 
+ 1 1t>yU >^K5fc*^^$it/cBuE'xi>'^^m 

<»K;»«Lft7tDy«u*L. »E»i. m2, m 

[0 0 13] 

«fc 4 1 . ^/7tD y ^mgg^fJi Tim 

m - t * £ . aj7Jtt^«mG3&^77-nytt^>iil± 
6 . KfflK /S##ma 3 n/j: t> 7 ^- n .y W 7j & s 

[00 I 4 J *RqHC«#;*toe r >'7 r :V^;U/7 + 

£Jt^ $6Ci&636^7^P^ai^i&^£^«>c£n« 
[0 0 15] 
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[ooi6) omimmw aai. S3) 
[001.7] znnmv\<o : r s J9)\,/7±u9m£& 

BCA^fcoTlr**. 
[0 0 18] *LT, 2«7 J ^^^/7^n^aE«lal» 

[0 0 2 0] 3§2xi^;V/7:fD^&[eJBDAC2 
KL a^lHlBSR01H*5r^^«S7^Py«lC3ei* 

[0 0 2 1] 0#KR«ffl£@BCAtt* ^#CE>*«^ 

X cr>ad^J01«. ttttRl ?£^LTiSI3¥19«IsIBOP lO 

*ifc@»DAC2©ffiA«tt. attR3£4M/TSW« 
*lar»OP10iE«A/J««C»«$nTVJ-&. St«i@ffi 

igBop i©#*sawi9bu «£iR2§#LTjR»tffl 
©Bo p i ©aj*«ic««s*vo>*. Kg*a«[§ifto 

Plfl)ffl*IBIt ffitrtR6^bTH>x>1j-CiC^ 
2tl, 3>7>1fC«)tt«tt» »J63ftTH*. 
taR6izi>^>-y-Ci:T, 8tf>®B£tt/fcLT^3. * 

Vi= (Vb + Vc) /Kl 
8WJMIbIBOP 1 ©fftfji&EVd \t. 

Vd = K2x (Vb + Vc) -Va 
fc£U K 1 = 3. K2 = 2/3 
Hi. KK K2©«tt»tt*Rl^R5©fc«r»fcSlt 

[0 0 2 5] ^LT. di^mjEVcJi, Vd t. l"tf>7 r 3K 
Vc= (Vd-Vc 0) X (1 -E 

ML, r = CxR6 
[0 0 2 6] ^ t = 0fcfett*Vb, Vc©fflJBte£ 

otcft-rntf, ©a-to. vd=-v a £&d. v 

dfctt.- VaOReix&SBE^iTS. -eLT. 0< 
t < t s ( t s ^WBBIBB) ©JHfflTtt, 

aa-r^trwu vc**«^t*vd*«0ic«to^3&: 

JcptCVcCDBS&TfcO* Vc©£{fclc#iaVd*>^;# 

ftic^fcu a«R6c«ns«si)6t«iii$n, 



(4) W6 - 2 9 8 5 3 

7*n^3E«8©fflflj£tt. n* 7 7 7MOP2 fit«g 
m= 1) ScXStaK 5S:^LTRS5i®M3fROr J i ^: 

E&OP 1 ©jEfisA7)ttli*fcftffiK -1 *;;/rlTf*i£5 

[0 0 2 2] xx^;um^ffl^lpJ»d^j€0^> ^/i(r?*s 

tt- »15rx^/7^P^ae*@KDAC 11^3 

assnrs8 2 7 ; ^^/7^D^«iisiiaDAc_2c 

fcA^j^n. 7tD^iEVb^i$1!^ 7tD^ 
mjEVaji. «RRl£ttLT«»i«lHlBOP l©ft 

«A*«wA*^n, 7-ratrm&vb\z, 

R 3 £4M,T«#*B«la!BOP 1 ©IE«Aa«IKA;&3 

nr. awwwiHiKOP i©Hi*«»ctt*«jEVd&« 
^^/7^-Dy**»©a^«ctt,- m^mjEEVc^ 

[0 0 2 3] K±0@»«!J53tKJ:oTffl^«'7 : (c»<fe:'r 
afflAWEVctt, S3 (B) 0fcrflT3j?£tt*i&«W 
HU£&5c !^3 (B) £&i*T. Vn 

©»&KJBttm©7*a*«JtHVa. Vb 

[0 0 2 4] IC*^l>T|nl!Sc0i*f1-:S:m^- 
3. <3\ ffiBft-fkC0fc«6. t&fciR 1 = R 2 = R '1 = R '1 = 

50 aotfti. SRMeieiaOP lOiEffiA^WSJEE&V 

<Da 

©a 

3KU>^m©Vc (=VcOitS) ©3££Vc0K2tL 
6, 

P (- t/r) ) +Vc 0 CM 

rSt = tstV c =- V b otCa£Srf£C t 

Vc©S#^K;W*. VaCMUtftt^: 

<fc0BA>ft«fc5fc:Vc=-Vb©jfcaeK Vd = -Va 
-fette*). &%:tLT Vc-Va 

[0 0 2 7] EU-., *^9!iC.-trtiS. KB**'S 



(5) 
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[o o 2 8] ®m2$mm 02) 

^©*JB«tt*»IBC«t)4&tt07 : ^*^/7^adfje i0 

[0 0 2 9] ilC^TOTl/t7tD^EVa. 
V b co&££ 1 l@Or'>^V7tD i^SB»lHlKT*a 
-r***&^-r2fflx^^/7^n^*lftlfiIttDAT 

tO 0 3 03 T^^^^pyS&EKDACtt. Bl 

«t-*7^-asa!©7 s ^^/7±D^K»gaTfe 

*;HM«;. x^^;U/7^-P^26«IlttDAClCA* 
3ft. ytaytEVaW^W. 7^-n>/ 
KVaWli, U->X;^-;PKEIBSHlc«fcD lit 

[0 0 3 1] 7tD^iEYa, VbizO. «»^^ h 

;i^vc^5 : x5';i'/7^n^««»©ffl*fflfc»4-r* a? 

&. 01 £1*0 RIW«SnT^. 
[0 0 3 2] (3)^3^03 (H4) 

c:©littWtt*«Wfc«*3Sffi07 J ^^;u/7^n^« 
[0033] *s«of^^vrta««s<o»* 

[0 0 3 4] Cft££l;:&&?*©tfC©3£lfiOT?& 

£7*Dy«K*!fc3ttfc7*nyffi*Va£. &MR 
1 ^UTK»»«liiaOP l©ftffiA*fltA*f 

£. iigESS (H^H-« lC<fcoT, 7j-u7titf]V& SO 
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"<fc 0 1 ■«/ > y »j > ^ Hi«iftt jgs 5 tr e> ft* 7 * c y Mi 

HIsISOP 1 ©lEtfiAAWKAa-r*. «ffi@4glsJffiO 
Pl©jEaA*flStt. SRR4£ttLT»il!rt-*. 
i£4g[Hl80 P 1 OftBA*«€r, ffinR 2 fcfl- LT«»: 
«SlaIBOP l©a*«fc»*rs. SW*f SEIKO P 
l©fltfj«li. fiWR6£a>7 i >tfC©i£M2l8«fl' 
LTSttW*. £#R6<t:3>x>^C©f&^ 
o*D, ry^^/7^D^««S©.4S^«ti, RffJjS 
4g®&OP 1 ©jESA*«(C®3S£n*«fc?IC/W:7 7 
El&OP 2i8fiR5 6*LtfiftR 3£n>x>-*C 

CAH tf|j*£ftTV>*. 

[0 0 3 5] ^ZIT, ttlZttaLtt^MtftW^^V^, 
ft. Vb, VcQf&fffcfctfrBSnW:. *y h-f^rfc^M 

>x>^c i TWausftTt^ 

£ft, Va*?Vb©e»^ICttRStieiSlq|KOP Hi. 
*ft*Va©£tC7>:/£LTl&feU A-TX<a&££- 

[0 0 3 6] ®si4, ms^JS^ me. m 

7) 

^OStM«tt*«Wfc«6*>«ttOx^^;U/7^n^ 
[0 0 3 7] B5I1 HIOMMKM. BI6Ttt, 

[0 0 3 83 »4*«WOBI5(C»^r. m*<D&o 

(EiaW. ) ©ffl*^v*;i'ffi©&«£i/2-*x/ 

@KS Rrc»2 0 2«x^^iU/7^r:ySE«fS!HDA 
2£^LTS2RjraJffll3HCA2£fcJ8L 1 £ I KB 
&JI[eI&CA 1 £$2«»«J$H»CA2(OftRl.:SU 

awaraeiKc a i tm2Kflt«anL=!i?ftc a 2 wii^isi 

& UD& L T ¥ JSHfrT * flO» ¥ % A O * f g«c L T Iff i. t 

[0 0 3 9] fit, ^ 1»»«IJ1|5IKC A 1 0)to1jfe 
m&®7 (A) S^SSMlT^-r.fcp&'bOT^St!:, & 

2«*s&aisi3»cA2©ai*a^gj7 (b> ss^nti 

T^t* <fc o K 1 / 2 -9- > X U > M fc'ttiiJ^ $ tltz tP. 

^iSJ^^^o. no*^isiseftAD©tii*te^iiPiffl»iK 

Jg*WftLfcH7 (C) tC^T^O^. 0 7 (A) ^ 
tot, ^©COLPF (B|^l*-f. ) <Z>HIB««tf 



-505- 



(6) 

9 

[0 0 4 0] ft**. mww%mKAD\*#»(Dm&®fs 

[0 0 4.1] »5*JK«©BI6(C»V»"C. H*©*? 

±py*»ia«5DACi07±ayta*ffl* i /2-y->^ 

-JI/MSHK SH2; sH3*is#i«isrts. ss 
i«w«3iiirBCAictt, xv^^/r^D^aaiai 

^DACt^2 -^>^;^-^ HlslBS H 2 &tt«U 10 

S2«*«ffiEiBCA2ictt, miit>^;^-^KtEi 
BSHl£SS3-y-> Zf)\>ib-)V H @B S H 3 U . 

»i«»«3iiHrBCAi t»2swffiaiii?scA2©a 
K£gira«aiBi»cA i &s2mr«nii9BCA2 

©ffl*«filn»^TWfe-r*3in^WlH!BAD*ft« 

[0 0 4 2] CC0£5f::#lf&'f*tf, B5TIMILfc£ 
[0 0 4 3] £43* B5»tfH6-Ctt, ^^IUB£ 

2, &3* - ■ • KNRgttJIgrgl::. l/NtT> 

[0 0 4 4] fcfc, 05. 6TOSS1, &2 9tffa&(El 
BCA1. CA2©rt(8«JEK&ai*tfiOTtl^i; i b©T 
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[01] mi lejgwcfttj^-r'y ^-a/r 7-L3 

[@2] ^2^BSF*IC^t3^Tx^^/yi-c^^^ 

<o&j£b 

[03] SK ^2$Mi:to6fx^^/7toy 
[04] ^3HIS^I^^<b^^|5JBcDfWbtP3 

[®5] m4ni&mizmjz-7i?*fr/7tairi£» t t£ 

me) &S&mWtZ%t>ZTi?9 )l/7-rci?&»W 
[07] $4. »5*«WC«*>«>7 = ^JU/7^D^ 
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2 a^^^/7±p 


DAI 


35 1 2 fix -J9 n/7 r a ?$m?m 


DA 2 


£ 2 CO 2 fix V 9)1/ 7-i- c ^^NB 


DAC 


x^^^/7^Dya«l5iK 
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SH 
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®3-y->^;^-;uKiHi» 


SR 


)&y£[£l& 
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